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for black crappies from Ontario waters in this area was reduced from 60 fish/day to
30 fish/day in 1988. Fish sanctuaries to protect walleye during spring spawning were
established from April 1 - June 15 at various locations on Rainy Lake including
Stanjikoming Bay, Halfway Inlet, Little and Big Canoe Rivers, Sand Island Falls,
Porter’s Inlet, Rat River Bay and Stoke’s Bay. Regulations prohibiting the possession
of smelt for use as bait or using smelt as bait have also been established. The Daily
Angling Validation Tag (DAVT) program was introduced in 1985, requiring U.S.-
based non-resident anglers fishing the Ontario border waters of Rainy Lake, Rainy
River and Lake of the Woods to obtain a DAVT to validate their Ontario angling
licences. The current cost of the DAVT is $3.75 (Canadian) per angler per day.
Both Kenora and Fort Frances District Fisheries Management Plans (1988) identified
the need to review the DAVT program, and to examine the merit of expanding it

over a larger geographic area.

4. Legislation and Regx_ﬂatidﬁ - Commercial Fishing
A. Minnesota

In 1983, the Minnesota legislature established a quota reduction schedule (buy-out)
to phase out commercial fishing for game fish on Lake of the Woods and Rainy Lake
by 1992. By 1986, the buy-out of the commercial walleye fishery was completed on
Lake of the Woods. At present, there is a small commercial fishery for burbot and
white sucker. Similarly, the buy-out of the commercial walleye quota for Rainy Lake
was accomplished by 1985. There remains a small fishery for burbot and whitefish
on Rainy Lake. There are two licensed commercial fishermen operating on
Namakan Lake who fish exclusively for whitefish. They harvest on éverage, 3,000 1bs.

per year.

Current commercial license fees are $45.00 per pound net, $15.00 per submerged
trap net and $10.00 per fyke net. A helpers license is $15.00. Gill nets, while

permitted for use on Rainy and Namakan lakes for whitefish, are not legal on Lake
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of the Woods.

B. Ontario |

A total of 14 commercial fishing licences on Lake of the Woods, including Shoal
Lake, and 11 commercial fishing licences on Rainy Lake have been purchased by the
Ontario Ministry of Natural Resources on a "willing seller - willing buyer" basis since
1984. Licence purchases have been for conservation purposes, primarily to reduce
annual harvests of walleye and northern pike to within target levels. This objective
has been achieved on the South sectors of Lake of the Woods. The management
intent outlined in the Fort Frances District Fisheries Management Plan (1988) is to
eliminate the commercial walleye quota on Rainy Lake. It has been reduced by 86%

since 1986 by quota purchase and/or trade for other species quotas. |

Commercial fishermen on Lake of the Woods have been allowed to fish for sauger
with 7.6 cm (3") stretched mesh gill nets under experimental permit since 1986. Most
commercial gill netting that does occur in Ontario border waters is restricted to a
minimum 10.8 cm (4.25") stretched mesh. Sturgeon gill nets must be constrﬁcted of

a minimum 30.5 c¢cm (12") stretched mesh.

Only Ontario residents can be issued a licence to take fish for commercial use by
means of a gill net, pound net, trap net, trawl net, hoop net, seine net, dip net, or
trammel net, or by means of hooks. Annual licence fees for differc;nt types of géar,
as authorized by the licence, are as follows: $24 for 1,850 m of gill net and $48 for
3,675 m of gill net; $12 for each trap net; $3.75 for each hoop net. A separate

licence is required to fish for lake sturgeon.

5. Land Management Activities
A. Minnesota

Land management activities primarily refer to participation in and administration of
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various permitting programs aimed at protecting sensitive shoreland areas, aquatic

habitat and water quality. Habitat protection consists of inspecting sites where

Division of Waters (DOW) permits, U.S. Army Corp of Engineers permits, and

Aquatic Plant Management permits are applied for. These programs include review
of the following activities: wetland al;eration, dredging, bridge and culvert
replacement, road construction, boat harbor and dock construction, swimming beach
‘development and alterations to the aquatic plant community. Habitat protection also

includes the identification and inventory of critical habitat areas.

B. Ontario

The Ontario Ministry of Natural Resources is responsible for managing public or
Crown land, which includes the beds of most navigable lakes, rivers and streams, and
shore lands as far as the high water mark. Anyone planning to work in or around
water in Ontario must obtain a work permit from MNR. Works may include filling,
- dredging, removing rocks, stumps, logs or aquatic plants, channelization, building or
reconstructing dams, docks, boathouses, and retaining walls. An application for a
work permit, along with the work proposal, are reviewed by MNR staff to ensure that
fish and wildlife habitat are not harmed and that the work proposal does not conflict
with provincial and federal laws and regulations, including the Public Lands Act, the
Lakes and Rivers Improvement Act, and the Canada Fisheries Act. MNR can also
place restrictions on bed capacity for tourism developments on Crown land, based

on existing fisheries potential and current harvest levels.

- 6. Water Levels

A. ‘Minnesota

Rainy Lake is part of a reservoir system which is used to generate power at a hydro-
electric dam constructed at the outlet. Namakan Lake serves as a backup reservoir
for the Rainy system. General regulation of water levels has been established by the

International Joint Commission (IJC). Water level manipulations in these reservoirs
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subsequently influence water levels downstream in Lake of the Woods. Under
normal conditions, water levels in Rainy Lake are regulated for a gfadual fall and
winter drawndown, followed by a spring and summer build-up. In 1969, the IJC
revised the regulations to allow for a zone of accepted water levels on specific dates.
A minimum of 1,105.4 ft (336.93 m) and a maximum of 1,106.8 ft (337.36 m) have
been established for the first two weeks of May which corresponds to the spring

spawning period.

Operation of the dam on the Rainy River and the Kettle Falls dam upstream on
Namakan Lake is the responsibility of Boise-Cascade Corporatlon When water
levels are outside of the rule curves and emergency conditions exist, the IJC assumes
control of the dam. It is recommended that water levels on Rainy Lake be above
1,106.8 ft (337.4 m) for fifteen days following ice-out, which covers the major walleye

spawning period.

Cohen et al. (1991) in a study jointly funded by MDNR, OMNR and Boise Cascade
Corporation, compiled and analyzed existing data to determine how water level
regulations affect fish communities in Rainy Lake and Namakan Reservoir. They
found a clear link between changes in the yearly maximum range of water levels and
changes in fish populations. The frequencies and amplitudes of water level
fluctuations can be as important as changes in annual mean water levels in
determining fish community structure. The study re-emphasized the connection
between ecosystem dynamics and fish population dynamics, i.e. the injection of
nutrients into water bodies from flooding and exposure of large areas; changes in

both the quantity and quality of spawning habitat for walleye and northern pike.

B. Ontario

- Water levels on Lake of the Woods are primarily controlled by Boise-Cascade hydro-

electric dams at the two major outlets at Kenora which form the headwaters of the

Winnipeg River. The Lake of the Woods Control Board which is composed of



128

- representatives from the federal government and the provinces of Ontario and
‘Manitoba, regulates water levels on Lake of the Woods within elevation and
discharge requirements established by the International Joint Commission (IJC) in
1925. Olitﬂows are managed to maintain the lake level at elevations between 321.87
m (1,056.0 ft) and 323.47 m (1,061.0 ft), so as to ensure that the lake does not rise
above elevation 323.85 m (1,062.5 ft). When water levels are outside of this
regulation band, the IJC assumes responsibility for approving outflows from Lake of
the Woods.

Lake levels are normally controlled for a gradual buildup during spring and summer,
followed by a gradual drawdown during fall and winter for hydro-electric generation
at dams downstream on the Winnipeg River in Ontario and Manitoba. The Lake of
the Woods FAU which represents the fisheries concerns of the Ministry of Natural
Resources at Lake of the Woods Control Board meetings has recommended
minimum spring water levels of 322.46 m (1,058 ft) to insure availability of spawning
substrates for successful walleye/northern pike spawning and minimum fall-winter
drawdown to 322.16 m (1,057 ft) to protect eggs laid by fall spawners (e.g. lake trout,
lake whitefish).

7. Contaminants

A. Minnesota |

The analysis of fish tissues for the presence of contaminants is the responsibility of
the Minnesota Pollution Control Agency (MPCA). The Minnesota Department of
Health uses MPCA information for providing risk assessment to anglers through their
publication, Minnesota Fish Consumption Advisory. The Department of Natural
Resources (DNR) is responsible for obtaining fish samples to be analyzed by the
MPCA. Routine water quality monitoring is conducted by the DNR. Samples taken
from the Minnesota portion of the Rainy Lake indicate that mercury concentrations
range from 0.11 - 1.38 mg/kg (1976) for northern pike and from 0.15 - 0.72 mg/kg
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(1982) for walleye. Fish flesh has also been sampled for PCBs (<0.2 mg/kg); DDE
and DDT (<0.7 mg/g); dieldrin, aldrin, endrin, arsenic, cadmium, lead, and copper
(present in low concentrations). The Department of Health recommends one meal
per month for all species from Rainy Lake and one meal per month of northern pike,

sauger and lake whitefish from Namakan Lake.

Rainy River samples indicate a mercury concentration ranging from 0.70 - 0.87
mg/kg (1986) for northern pike and 0.27 (1978) to 0.98 (1986) mg/kg for walleye.
Total PCBs ranged from < 0.05 - 0.06 mg/kg. Dioxin was found in concentrations
up to 5.6 parts per trillion in walleye. The Minnesota Department ofﬁHealth’(MDH)
recommends one meal/week for northern pike, walleye and sauger from the Rainy
River. A single sturgeon was found with 28.4 parts per trillion of 2,3,7,8-TCDD
(dioxin). The MDH does not recommend consumption of sturgeon from the Rainy

River.

‘Mercury concentrations in walleye from Lake of the Woods in 1986 ranged from 0.40

to 0.42 mg/kg of flesh and PCB concentrations <0.05 mg/kg. Northern pike had
mercury concentrations ranging from 0.31 to 0.52 mg/kg of flesh and PCB
concentrations of <0.05 mg/kg. The MDH has not issued consumption advisories
for most game fish species from Lake of the Woods, with the exception of an

advisory for lake sturgeon of one meal/month.

B. Ontario
Fish from the Ontario waters of Lake of the Woods, the Rainy River and Rainy Lake
are regularly sampled by MNR and analyzed by the Ontario Ministry of Environment

(MOE) for the presence of contaminants. Current test results appear in the annual

MOE publication, Guide to Eating Ontario Sport Fish.

Testing of fish from Namakan Lake indicated mercury levels in walleye, 30 - 55 cm
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(12 22 ") in length and in northern pike, larger than 45 c¢m (18") in length, of
between 0.5 parts per million (ppm) or 0.5 mg/kg and 1.5 ppm or 1.5 mg/kg.
Mercury levels in walleye larger than 55 cm (22") in length exceeded 1.5 ppm or 1.5
mg/kg. While some restrictions on consumption of walleyes larger than 30 cm and
northern pike larger than 45 cm long exist, no walleyes greater than 55 cm (22") in

length should be consumed.

The following mercury levels were found in fish from Rainy Lake: greater than 0.5
mg/kg in walleyes larger than 35 cm (14") and in northern pike larger than 45 cm
(18") long; greater than 1.0 mg/kg in walleyes larger than 45 cm (18") and in
northern pike larger than 65 cm (26") long; and greater than 1.5 mg/kg in walleye
larger than 55 cm (22") long. Testing of walleye, northern pike, lake whitefish, and
white sucker for organic contaminants such as PCBs, mirex, pesticides (é.g. DDT,
toxaphene, HCBs) and 2,3,7,8-TCDD (dioxin) indicated that the presence of these
substances did not exceed federal guidelines for restrictions on sale or consumption
(e.g. >2.0 mg/kg for PCBs; >0.1 mg/kg for mirex; > 20.0 parts per trillion for
2,3,7,8-TCDD). However, limited consumption of walleye, greater than 35 cm (14")
long, and northern pike, greater than 45 c¢m (18"), is recommended due to the
presence of elevated mércury levels. No walleye larger than 55 cm (22") should be

consumed.

Consumption of fish from the Rainy River is not restricted, with the exception of a
limited consumption guideline for walleye and smallmouth bass greater than 35 cm
(14") from immediately downstream of Fort Frances. Testing of walleye, northern
pike, smallmouth bass, white suckers, and lake sturgeon for mercury and organic
contaminants indicated that most levels fell within federal guidelines for sale and

consumption.

Mercury levels in fish sampled from Lake of the Woods were generally below 0.5

mg/kg with the following exceptions where limited consumption is recommended:
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levels between 0.5 and 1.0 mg/kg in walleye larger than 45 c¢m (18") long from
Whitefish Bay, in walleye larger than 55 c¢m (22") from Little Traverse Bay, and in
walleye larger than 65 cm (26") from Shoal Lake; levels between 0.5 and 1.0 mg/kg
in sauger larger than 35 cm (14") from most areas of the lake, with the exception of
Yellow Girl Bay where levels exceeded 0.5 mg/ kg in saugers larger than 30 cm (12")
and 1.0 mg/kg in saugers larger than 35 cm (14"); levels between 0.5 and 1.0 mg/kg
in northern pike larger than 55 cm (22") from Yellow Girl and Little Traverse bays,
in northern pike larger than 65 cm (26") from Four Mile and Whitefish bays, and in
northern pike larger than 75 cm (30") from Sabaskong Bay and Shoal Lake. Testing
for organic contaminants indicated that levels in all species including smallmouth
bass, whitefish and lake trout were within federal guidelines for consumption and

sale.

8. Exotic Species

Historical records suggest that smallmouth bass and black crappie were introduced
into Lake of the Woods and Rainy Lake in the 1920s and 1930s. Their abundance

- in the North Arm of Rainy Lake may hinder the recovery of depressed walleye stocks

in this area. Largemouth bass, pumpkinseed and longear sunfish were identified
from both Lake of the Woods and Rainy Lake in the 1960s. Black bullhead invaded
the Rainy Lake system in the early 1970s and they are now present in Minnesota
waters of Lake of the Woods. In 1983, 80,000 rainbow trout were stocked into the

- Minnesota portion of Lake of the Woods by a coalition of resort owners. Rusty

crayfish (Orconectes rusticus) were first found in Whitefish Bay but they have since
dispersed northwards throughout the North and Central sectors of Lake of the
Woods. All introduced species have become established, with the exception of

rainbow trout.

The invasion of rainbow smelt was confirmed in Rainy and Namakan lakes in 1990.

Young-of-the year smelt were also captured by MDNR in Minnesota waters of Lake
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of the Woods in August 1991 and in Rainy Lake in 1992. The possible impacts of
smelt on the native Walleye and lake whitefish populations in these lakes are not
known. Smelt in similar lakes have produced faster growth rates in adult walleye
but do not appear to have affected other walleye life stages. Lake whitefish

recruitment may be reduced by smelt.

Bluegill sunfish were identified by Minnesota DNR in Rainy Lake in 1991, This
species will probably move downstream to Lake of the Woods, as have black

bullhead and smelt.

9. Resource Enhancement

A. Minnesota |

Several projects aimed at accelerating the recovery of walleye stocks in Rainy Lake
have bee‘n attempted by Minnesota DNR since 1984. Approximately 2,800 cubic
yards of spawning material have been placed at several sites in Black Bay where
evidence suggests that fish spawned in the past. One new site has also been built to

expand available spawning habitat.

Walleye fingerlings were stocked annually from 1984-90. Thirty thousand of the
190,000 fish released in 1988-89 were marked using coded wire tags. Tag returns
from assessment netting and creel surveys will provide information relative to the
extent of natural reproduction, recruitment and the contribution of stocked fish.
Walleye fry were stocked in 1984, 1985 and 1987. Stocking fry and fingerlings in the

same year has been discontinued.

The 1989 Minnesota legislature appropriated $100,000 to be used for the

development of fishing reefs in Lake of the Woods. Three separate reefs, ranging
from 0.5 - 1.0 acres in size are being developed using approximately 7,000 cubic yards

of field rock (6 - 24 " in diameter) at sites near Pine Island and offshore from
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Warroad.

Researchers from the DNR’s Ecological Services Section identified a group of
spawning lake sturgeon in the Little Fork River during the spring of 1990. In
addition to documenting habitat utilization data, these researchers assisted personnel
from the International Falls and Baudette offices in taking eggs from.several ripe
females. The eggs were successfully hatched at the DNR hatchery in Bemidji and
returned as fry to the Little Fork River. This represents the first successful egg-take
operation for lake sturgeon in Minnesota. It presents the opportunity for future
reintroduction of this species into locations within the Hudson Bay drainage where

it has been extirpated or spawning sites have been lost.

In 1992, the Section of Fisheries and the Lake of the Woods Area Catch and Release
Committee cmbarked ona $25,000 catch and release program to promote the release
of "keeper size’ fish so the existing high quality fishing in the area is maintained or
enhanced for future generations. This program involves highway billboards, stick-on
rulers for measuring fish, posters, certificates, education brochures, and lectures on

fishing and catch and release methods.

B. Ontario v

Ministry of Natural Resources and local sportsman groups, working together through
the Community Fisheries Involvement Program (CFIP), have rehabilitated a number
of known walleye spawning sites on Rainy Lake (e.g. Egg Island, Wasaw Creek) by
the addition of over 1,000 cubic yards of rock cobble. Other CFIP projecfs have
involved improving access for walleyes to upstream spawning areas on both Big and

Little Canoe creeks by removing obstructions such as beaver dams and log-jams.

Fort Frances District was also involved in stocking up to 20,000 walleye fingerlings
per year into the North Arm of Rainy Lake during 1985-88. Fish originated from the

North Arm stock and were raised to fall fingerling stage in an open pond.
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A number of spawning ground rehabilitation projects have been conducted on Lake

of the Woods since 1984 by workers from local First Nations, CFIP volunteers and

participants in the MNR Junior Ranger program. Extensive improvements to known

walleye spawning sites have been made at Snake and Log bays in the Whitefish Bay
area, at the mouth of the Falcon River on Shoal Lake, and at the Splitrock River on

Sabaskong Bay.

A strategy to improve environmental quality and to protect lake trout populations in
the Clearwater Bay area of Lake of the Woods was developed in 1988 by MNR and
the Clearwater Bay Fisheries Advisory Committee which was composed of
representatives from a number of other government agencies, including the ministries
of Environment and Tourism, local tourist operators, First Nations groups, local
cottage and property owners, and sportsmen groups. The Lake of the Woods FAU
had identified that lake trout in these basins were threatened by overharvest from
angling and by the loss of both deepwater summer habitat and inshore spawning
areas, as the result of nutrient enrichment and shoreline development from cottaging.
Steps have been taken to control nutrient inputs into this area by monitoring the
condition of existing septic systems and educating the public in environmentally
"friendly" cottaging practises. Measures to restrict future development within
prescribed guidelines were enacted in this part of the lake. Overexploitation of lake
trout in the Clearwater Bay area was addressed by closing the winter lake trout
angling season and introducing a "catch and release" fishery only, except for a limited
harvest by tag holders, during open water. A number of known lake trout spawning
shoals which had become degraded were rehabilitated by adding clean cobble to
improve spawning substrates. Lake trout populations and environmental quality in

this area continue to be regularly monitored.
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